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Table S1. List of the sixteen RTILs and the corresponding physical and chemical properties.
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Fig. S1 List of the selected RTILs and the digital photographs of water-RTILs after Au ion
extraction, the upper layers are RTILs containing extracted Au ion.
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Fig. S2 Digital photographs and DLS size of the AuU@P14,6,66NTf2, AUQP146,6,6BT,
AU@P146,66PFs, and AU@P14,66sNH(CN)2 NPs (from left to right).



Fig. S3 TEM image of Au NPs prepared with TOAB via BS method, the scale bar is 50 nm.
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Fig. S4 TEM image of the Au@P14,666NTf2 NPs synthesized when R is 16.
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Fig. S5 UV-vis spectra of the Au@P14,666NTf2, AU@DP14,666Br, AU@P14666PFs, and
AUu@P14,6,66NH(CN)2 NPs.
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Fig. S6 UV-Vis spectra of Au@TOAB NPs along with storage period. The particles
precipitated out after 30 h.
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Fig. S7 FTIR spectra of (a) Au@P14,6,66Br NPs and pure P14666Br, (b) AU@P14,666PFs and
pure P1s666PFs and (¢) Au@P14,666NH(CN)2 NPs and pure P14,666NH(CN)2.
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Fig. S8 ToF-SIMS spectrum and identification of the characteristic peaks of Au@P14,6,66PFs
NPs.
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Fig. S9 ToF-SIMS spectrum and identification of the characteristic peaks of Au@P14,6,6,6Br
NPs.




